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<210> 1 

<211> 1493 

<212> DNA 

<213> cotton 

<220> 

<221> CDS 

<222> (13) . . (1200) 

<400> 1 

cgaaaagaaa aa atg get ttg aat ttt aat gcc ate gec teg aaa tec eag 
Met Ala Leu Asn Ph© Asn Ala lie Ala Ser Lys Ser Gin. 
15 10 

aag etc cct tgc ttt get ctt cca cca aag gcc acc ctt aga tct ccc 
Lys Leu Pro Cys Phe Ala Leu Pro Pro Lys Ala Thr Lou Arg Ser Pro 
15 20 25 

aag ttt tec atg ate tec aec att cct tct ggc tee aaa gag gtt ggg 
Lys phe Set Met lie Ser Thr lie Pro Ser Gly Ser Lys Glu v a i Gly 
30 35 40 45 

aat ctg aaa aag cct ttc acg cct cca aag gag gtg cct gtt cag ate 
Asn Leu Lys Lys Pro Phe Thr Pro Pro Lys Glu Val Pro Vol Gin lie 
50 55 60 

acc cac tec atg ccg cct cac aag att gag ate ttt aaa tct ttg gag 
Thr His Ser Met Pro Pro His Lys lie Glu lie Phe Lys Ser Leu Glu 
65 70 75 

ggc tgg get gag aac aac att ctg act cac etc aaa cca gtt gag aaa. 
Gly Trp Ala Glu Asn Asn lie Leu Thr His Leu Lys Pro Val Glu Lys 
80 85 90 

*9 fc tgg caa cce gee gac ttt ctt cca gat cct aat tct gat gga ttt 
Cys Trp Gin Pro Ala Asp Phe Leu Pro Asp Pro Asn Ser Asp Gly Phe 
95 100 105 

cat gag caa gtc aaa gag ctt agg gaa agg gca aag gag ate cca gat 
His Glu Gin Val Lys Glu Leu Arg Glu Arg Ala Lys Glu He Pro Asp 
HO 115 120 125 



gat tac ttt gta gtt ttg gtt ggt gat atg ate acc gag gaa gee ctt 
Asp Tyr Phe Val Val Leu Val Gly Asp Met lie Thr Glu Glu Ala Leu 
130 135 140 



tea act tat caa aca atg ctt aat acc ttg gat gga act cgt gat gag 
Ser Thr Tyr Gin Thr Mot Leu Asn Thr Leu Asp Gly Thr Arg Asp Glu 
145 150 155 



aca. ggt get age ctt acc cct tgg gee att tgg acc agg get tgg act 
Thr Gly Ala Ser Leu Thr Pro Trp Ala lie Trp Thr Arg Ala Trp Thr 
160 165 170 



get gaa gaa aac agg cat ggt gat ctg ctt aat aag tat etc tac ttg 
Ala Glu Glu Asn Arg His Gly Asp Leu Leu Asn Lys Tyr Leu Tyr Leu 
175 180 185 

tct ggg aga gtg gac atg agg caa att gag agg aca ate cag tac ttg 
Ser Gly Arg Val Asp Met Arg Gin lie Glu Arg Thr lie Gin Tyr Leu 
190 195 200 205 



att gga teg gga atg gat ect cat aca gag aat agt cct tac cga gga 
He Gly Ser Gly Met Asp Pro His Thr Glu Asn Ser Pro Tyr Arg Gly 
210 215 220 



ttc ata tat act teg ttc caa gaa agg gca act ttt att tec cat ggg 
Phe lie Tyr Thr Ser Phe Gin Glu Arg Ala Thr Phe lie Ser His Gly 
225 230 235 



aat aca ggc agg ctg get aag gag tat ggg gat att aac ttg get caa 
Asn Thr Gly Arg Leu Ala Lye Glu Tyr Gly Asp lie Asn Leu Ala Gin 
240 245 250 



att tgt ggt age att gee tea gat gag aag cgc cac gag aca gee tat 
He Cys Gly Ser lie Ala Ser Asp Glu Lys Arg His Glu Thr Ala Tyr 
255 260 265 

acc aaa ate gtt gaa aag ctg ttt gag att gat cct gat gaa aca gtc 
Thr I*ys He Val Glu Lys Leu Phe Glu lie Asp Pro Aap Glu Thr Val 
270 275 280 285 



ctg gca ttt get gac atg atg aag aag aaa ate gec atg ccg get gag 

Leu Ala Phe Ala Asp Met Mat Lys Lys Lys He Ala Met Pro Ala Glu 
290 295 300 

ttc ate tat gat ggc aga gat tat aac tta ttt gac cac tac tea get 

Phe He Tyr Asp Gly Arg Asp Tyr Asn Leu Ph» Asp His Tyr Ser Ala 

305 310 315 



gtt gec caa aga ate ggg gtt tac act get aag gac tat gtt gat ata 
Val Ala Gin Arg He Gly v a l Tyr Thr Ala Lys Asp Tyr Val Aap He 
320 325 330 



gta gag cac ctg gtg gat cga tgg aag gtg aag gag eta get ggg ctt 
Val Glu His Leu Val Asp Arg Trp Lys Val Lys Glu Leu Ala Gly Leu 
335 340 345 



tea gec gag ggg cgt aaa get cag gac tac ttg tgt tea ctt cct teg 
Ser Ala Glu Gly Arg Lya Ala Gin Asp Tyr Leu Cys Ser Leu Pro Ser 
350 355 3 6 o 365 



aga att aga agg tta gag gag aga gcg caa gaa aag gec aag gaa gca 
Arg He Arg Arg Leu Glu Glu Arg Ala Gin Glu Lys Ala Lys Glu Ala 
370 375 380 



- 3 - 



30 



35 



50 



55 



ccc agt gtc cca ttc agt tgg ata ttt gat aga gaa gtg aaa ctt 1200 
Pro Ser VaX Pro Phe Ser Trp IXe Phe Asp Arg Glu VaX Lys Leu 
385 390 395 



taggtcatga 


aatacagtta 


agactcctgc 


aatgcatttg 


aggaaacaaa 


cacgaagaag 


1260 


aattgcgtgg 


etttggttag 


ggtagcaeat 


gttttctgga 


tgtgttgtgt 


ccttaaaaaa 


1320 


taatgccgat 


agcggcagct 


gtgatagttt 


tagatgtttg 


ttttcataat 


gtctgttata 


1380 


tcgttgtacg 


agtagtatgt 


gttgtttttg 


ttgaaacaat 


ottcatatct 


tagtgataaa 


1440 


tgataatgct 


gtg tag teat 


agtttttagt 


ttgcaataaa 


aaaaaaaaaa 


aaa 


1493 



15 

<210> 2 

<211> 396 

<212> PRT 

20 <213> cotton 

<400> 2 

Met Ala Leu Asn Fhe Asn Ala He Ala Ser Lys Ser Gin Lys Lev Pro 
25 1 5 lO 15 



Cys Phe Ala Leu Pro Pro Lys Ala Thr Leu Arg Ser Pro Lys Phe Ser 

20 25 30 



Wet He Ser Thr He Pro Ser Gly Ser Lys Glu vol Gly Asn Leu Lys 
35 40 45 



Lys Pro Phe Thr Pro Pro Lys Glu V a l Pro Val Gin He Thr His Ser 
50 55 60 



40 Met Pro Pro His Lys Ho Glu lie Phe Lys Ser Leu Glu Gly Trp Ala 
65 70 75 80 



Glu Asn Aan lie Leu Thr His Leu Lys Pro Val Glu Lys Cys Trp Gin 
45 85 90 95 



Pro Ala Asp Phe Leu Pro Asp Pro Asn Ser Asp Gly Phe His Glu Gin 
100 105 110 



Val Lys Glu Leu Arg Glu Axg Ala Lys Glu lie Pro Asp Asp Tyr Phe 
115 120 125 



val Val Leu Val Gly Asp Met He Thr Glu Glu Ala Leu Ser Thr Tyr 
130 135 140 



60 Gln Thr fctot As ** Thr Leu Asp Gly Thr Arg Asp Glu Thr Gly Ala 

145 150 155 160 



Ser Leu Thr Pro Trp Ala. lie Trp Thr Arg Ala Trp Thr Ala Glu Glu 
165 170 175 



Asn Arg His Gly Asp Leu Leu Asn Lys Tyr Leu Tyx Leu Ser Gly Arg 
180 185 190 



Val Asp Met Arg Gin lie Glu Arg Thr lie Gin Tyr Leu II© Gly Ser 
195 200 205 



Gly M®c Asp Pro His TKr Glu Asn Ser Pro Tyr Arg Gly Phe lie Tyr 
210 215 220 



Thr Ser Ptae Gin Glu Arg Ala Thr Phe lie Ser His Gly Asn Thr Gly 
225 230 235 240 



Arg Leu Ala Lys Glu Tyr Gly Asp lie Asn Leu Ala Gin lie Cys Gly 
245 250 255 



Ser lie Ala Ser Asp Glu Lys Arg His Glu Thr Ala. Tyr Thr Lys lie 
260 265 270 



Val Glu Lys Leu Phe Glu lie Asp Pro Asp Glu Thr Val Leu Ala Phe 
275 280 285 



Ala Asp Met Met Lys Lys LyS lie Ala Met Pro Ala Glu Phe lie Tyr 
290 295 300 



Asp Gly Arg Asp Tyr Asn Lou Phe Asp His Tyr Ser Ala Val Ala Gin 
305 310 315 320 



Arg II© Gly Val Tyr Thr Ala Lys Asp Tyr val Asp lie Val Glu His 
325 330 335 



Leu Val Asp Arg Trp Lys Val Lys Glu Leu Ala Gly Leu Ser Ala Glu 
340 345 350 



Gly Arg Lys Ala Gin Asp Tyr Leu Cya Ser Leu Pro Ser Arg lie Arg 
355 360 365 



Arg Leu Glu Glu Arg Ala Gin Glu Lys Ala Lys Glu Ala Pro Ser Val 
370 375 360 



Pro Phe Ser Trp lie Phe Asp Arg Glu Val Lys Leu 
385 390 395 



<210> 3 
<211> 1411 
<212> DMA 



- 5 - 




-6- 




Arg Gly Ser Val Asn Arg Val Pro lie Glu Lys Pro Pro Phe Thr Leu 
20 25 , 30 



Gly Gin lie Lys Gin Ala lie Pro Pro His Cys Phe Arg Arg Ser Leu 
35 40 45 



Leu Arg Ser Phe Ser Tyr Val Val His Asp Leu Cys Leu Ala Ser Phe 
50 55 60 



Phe Tyr Tyr lie Ala Thr Ser Tyr Phe His Phe Leu Pro Gin Pro Phe 
65 70 75 SO 



Ser Tyr lie Ala Trp Pro Val Tyr Trp Val Leu Gin Gly Cys lie Leu 
85 90 95 



Thr Gly Val Trp Val lie Ala His Glu Trp Gly Hi* His Ala Phe Arg 
100 105 110 



Asp Tyr Gin Trp Val Asp Asp Thr Val Gly Leu He Leu His Ser Ala 
115 120 125 



Leu Leu Val Pro Tyr Phe Ser Trp Lys He Ser His Arg Arg His His 
130 135 140 



Ser Asn Thr Gly Ser Met Glu Arg Asp Glu Val Phe v a l Pro Lys Pro 
145 150 155 160 



Lys Ser Lys Leu Ser Cys Phe Ala Lys Tyr Leu Asn Asn Pro Pro Gly 
165 170 175 



Arg Val Leu Ser Leu Val Val Thr Leu Thr Leu Gly Trp Pro Met Tyr 
ISO 165 190 



Leu Ala Phe Asn Val Ser Gly Arg Tyr Tyr Asp Arg Leu Ala Ser His 
195 200 205 



Tyr Asn Pro Tyr Gly Pro He Tyr Ser Asp Arg Glu Arg Leu Gin Val 
210 215 220 



Tyr lies Ser Asp Thr Gly lie Phe Ala Val lie Tyr Val Leu Tyr Lys 
225 230 235 240 



lie Ala Ala Thr Lys Gly Leu Ala Trp Leu Leu Cys Thr Tyr Gly Val 
245 250 255 



Pro Leu Leu lie Val Asn Ala Phe Leu val Leu He Thr Tyr Leu Gin 



- 9- 




- 10- 



ata acc gac act cat gtg get cat cat ttg ttt teg aca atg cct cac 1075 
lie. Thr Asp Thr His Val Ala His His X-eu Phe Ser Thr Met Pro His 
315 320 325 

tat cat gec atg gtg gec acc aag gcg ata aag ccc ata ttg ggg gaa 1123 
Tyr His Ala Met Val Ala Thr Lys Ala lie Lys Pro He Leu Cly Glu 
330 335 340 

]Q tac tat eag ttc gat ggg atg cct gtc tat aag gcg ata tgg agg gag 1171 
Tyr Tyr Gin Phe Asp Gly Met Pro Val Tyr Lys Ala He Trp Arg Glu 
345 350 355 

gcg aag gag tgt etc tac gtt gaa cca gat gag ggc gac aag gat aaa 1219 
] 5 Ala Lys Glu Cys Leu Tyr Val Glu Pro Asp Glu Gly Asp Lys Asp Lys 
360 365 370 

ggt gtg ttt tgg ttt aga aac aag ctt taaatatttg cafcttfcacct 1266 
Gly Val Phe Trp Phe Arg Asn Lys Lou 
20 375 380 

O. taggcatgtt ctagtcgttg atgttttaag gatattttag ccgacatact tggttttcct 1326 

™; ttttgggact ttttagcttt gtatttgcag acaataatct tgttcactat taaataatgg 1386 

25 

I s J tagaaataaa tacacagcat ggattggcaa taaaaa 1422 

% 

^ <210> 6 

30 <211> 383 

{\ <212> PRT 

^ ' <213> cotton 

r] <400> 6 

1: 35 

Met Gly Ala Gly Gly Arg Met Ser Val Pro Thr Ser Pro Lys Lys Pro 

H : 15 10 15 

j™" 40 Glu p ** e Asn s * r ** ou L Y S Ar? Va.1 Pro Tyr Ser Lys Pro Pro Phe Thr 

20 25 30 

Leu Ser* Glu He Lys Lys Ala lie Pro Pare Ri9 Cys Phe Gin Arg Soar 
45 35 40 45 



Val Leu Arg Ser Phe Ser Tyr Leu Leu Tyr Asp Phe lie Leu Ala Ser 
50 55 60 

50 

Leu Phe Tyr His Val Ala Thr Asn Tyr phe Pro Asn Leu Pro Gin Ala 
65 70 75 B0 

55 

Leu Ser Asn Val Ala Trp Pro Lou Tyxr Taep Ala Mot G1t> Gly Cys lie 
B5 90 95 



60 Thr Gly Val Trp Val lie Ala His Glu Cys Gly His His Ala Phe 

100 105 110 



Ser Asp Tyr Gin Trp Leu Asp Asp Thx Val Gly Leu lie Leu Bis Ser 
115 120 125 



Ser Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Arg Arg His 
130 135 140 



His Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu val Phe Val Pro Lys 
145 150 155 160 



Lys Lys Ser Gly Leu Arg Trp Trp Ala Lye His Phe Asn Asn Pro Pro 

165 170 175 



Gly Arg Phe Leu Ser Xle Thr lie Gin Leu Thr Leu Gly Trp Pro Leu 
180 185 190 



Tyr Leu Ala Phe Asn Val Ala Gly Arg Pro Tyr Asp Arg Phe Ala Cys 
195 200 205 



His Tyr Asp Pro Tyr Gly Pro lie pne Ser A3p Arg Glu Arg Leu Gin 
210 215 220 



lie Tyr lie Ser Asp Ala Gly Val Leu Ala val Ala Tyr Ala Leu Tyr 
225 230 235 240 



Arg Leu Val Leu Ala Lys Gly Val Gly Trp Val lie Ser Val Tyr Gly 
245 250 255 



Val Pro Lev Leu Val Val Asn Ala Phe Leu Val Met lie Thr Tyr Leu 
260 265 270 



Gin His Thr His Pro Ser Leu Pro His Tyr Asp Ser Ser Glu Trp Asp 
275 2B0 285 



Trp Met Arg Gly Ala Leu Ser Thr Val Asp Arg Asp Tyr Gly lie Leu 
290 295 300 



Asn Lys Val Phe His Asn lie Thr Asp Thr His Val Ala His His Leu 
305 310 315 320 



Phe Ser Thr Met Pro His Tyr His Ala Met Val Ala Thr Lys Ala lie 
325 330 335 



Lys Pro He Leu Gly Glu Tyr Tyr Gin Phe Asp Gly Met Pro Val Tyr 
340 345 350 



Lys Ala He Trp Arg Glu Ala Lys Glu Cys Leu Tyr Val Glu Pro Asp 
355 360 365 
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Glu Gly Asp I*y3 A3p Lys Gly Val Phe Trp Phe Arg Asn Lys Leu 
370 375 380 



<210> 7 

<211> 5006 

<212> DMA 

<213> cotton 



<220> 

<221> 5'UTR 

<222> (3785) . . (5006) 

<220> 

<221> Intron 

<222> (3889) . . (4998) 



<400> 7 

ttatt'taggc ttttataggc atttaatagg gaggaatttt gaaaaatttc atgaataaag 
atacaaatct actgagaaaa aattaaaata egtattggac taaaacatce ataagcctaa 
aaaggcccaa ctaatccaaa caaaacttga gtgttacaat ctaaccctag tctggcaacg 
gatacgggtt aagggtgtta caacctttac agtgatcaac gaacaaacct tgagtggatt 
tggatttgac ccccctaccc cactacacac aaggaagaat gttagtttag ttattcaata 
gctactaagt tggtttacat atatatacaa gttccacact tgattctcaa tcaatgtgag 
actaatgctt ttcatttctc teaacataat tcacaagtag cttactttga gtatcaattt 
ttcattcatc actcaatcat tttgagcafca tgatatatfeg fctgtaaatgt ctaatggagt 
agaatataaa attataattt tatgattcaa cttttcacct ttaccaatag aaaatatgcc 
tcaaagtttt caaaaaatca tattfctttcfc aatagaaata actttagaca tcaagaatct 
acgaataaaa tttaaataac ttttttctcc aatcttcgat aettgctatt aaattaactt 
aaattcttct acttgagacc ttgatgcatg cgacaaaaat tgagattaga atccatgatg 
tggaaagcaa aacaaatatg taagcaaata ttgtettgtc gtaaaaccat ttgattttfcfc 
tttc.caa.tca ttcattgaaa ttgaagtccc tcaatgaagc catcacataa tatgttacat 
aaaagttaga aacctaaacg tgatgatgca tgaacctctc taatttcact ctccaaaatt 
catacagcaa gcgatacttc caatgaccca aaattattga aaccaatgtg cttttcctat 
cattgaaaat cgtgatggag ccacttgtaa cattgtttgc gtacatactt attattatta 
ttatfcattaa tattttattg ataaaagtat tagaaatttt tgtattaaaa gtcagattat 
attttatatt ttaaaaataa ataagttagt eattctgtgt tagatcaaat agcaaaacaa 
tagaaataga tgaaattttc aataaaaaag gaccagttta ctctttgaac taacgcacaa 
tgactaattt accattttta gtagatgagg taaaatataa tctagctcct tgtacagggg 
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<210> 8 
<211> 20 
<212> DNA 

<213> synthetic primer 
<400> 8 

atggckctsa rgctbcatsc 



<210> 9 
<211> 20 
<212> DNA 

<213> synthetic primer 
<400> 9 

tcasagyttm acytgycfcat 



<210> 10 
<211> 20 
<212>' DNA 

<213> synthetic primer 
<400> 10 

gcataggtca tggaccacgt 



<210> 11 

<211> 17 

<212> DNA 

<213> synthetic primer 

<4O0> 11 
gtaaaacgac gg/ccag~t 



<210> 12 
<211> 19 
<212> DNA 

<213> synthetic primer 
<400> 12 

ggaaacagct atgaccatg 

<210> 13 

<211> 8 

<212> DNA 

<213> synthetic primer 

<400> 13 
ggcccggg 



<210> 14 

<211> 8 

<212> DNA 

<213> synthotic primer 



<400> 14 
ggcccccg 
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ft 



10 



15 



<210> 15 
<211> 19 
<212> DNA 

<213> synthetic primer 
<400> 15 

ttttaatgcc atcgcctcg 1$ 

<210> 16 
<211> 20 
<212> DNA 

<213> synthetic primer 
<400> 16 

cttcagcagt ccaagccctg 20 



20 <210> 17 
<211> 20 
<212> DMA 

<213> synthetic primer 
25 <400> 17 

cctggcgtta. aactgctttc 20 



j?f <210> 18 

y; 30 



<212> DNA 
<213> synthetic prjaoy 

<400> 18 

35 ccatatagtt tattaatata acac 24 

<210> 19 

<211> 20 

40 <212> DNA 

<2l3> synthetic primer 

<400> 19 

tatgttgcaa gtaggtgatc 20 

45 

<210> 20 

<211> 32 

<212> DNA 

50 <213> synthetic primer 

<400> 20 

acgcgtcgac gtgtgttaca aaatggaceg aa 32 



55 



60 



<210> 21 
<211> 32 
<212> DNA 

<213> synthetic primer 
<400> 21 

cgcggatccg ctggetggac acgcaagaag ca 32 
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10 



15 



<210> 22 
<211> 27 
<212> DNA 

<213> synthetic primer 
<4O0> 22 

cgagctceec etccgctcca taceact 27 

<210> 23 
<211> 31 
<212> DNA 

<213> synthetic priir.©r 
<400> 23 

cgcggatccg ctggccttaa agaaagca^t t 31 



20 <210> 24 

<211> 20 

<212>' DNA 

<213> synthetic primer 

25 <400> 24 

catgtgacag atcgaaggaa 20 

<210> 25 

30 <211> 21 

<212> DNA 

<213> synthetic primer 

i! 

<400> 25 

35 at eta at tat tctattcaga c 21 

if; 

I**- <210> 2 6 

!i' <211> 6 

k£ 40 <212> PRT 

<213> synthetic peptide 

<220> 

<22l> misc^feature 

45 <222> ()..<) 

<223> 3Caa at position 3 ia either Trp or Cys 

<400> 26 
50 His Glu Xaa Gly His His 
1 5 



<210> 27 

55 <211> 5 

<212> FRT 

<213> synthetic peptide 

<400> 27 
60 His ^r? Ar* His His 
1 5 




18 - 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



<210> 


28 


<211> 


5 


<212> 


PRT 


<213> 


synthetic peptide 


<400> 


28 


His Val Ala His His 


1 


5 


<210> 


29 


<211> 


5 


<2X2> 


PRT 


<213> 


synthetic peptide 


<220> 




<221> 


miac feature 


<2Z2> 


()..() 


<223> 


Xaa at position 2 


<400> 


29 


His Xaa Xaa His His 


1 


5- 


<210> 


30 


<211> 


6 


<212> 


PRT 


<213> 


synthetic peptide 


<220> 




<221> 


misc feature 


<222> 


(>.,() 


<223> 


Xaa at position 2 


Xaa at 


poeiation 4 is an; 


<400> 


30 


His Xaa Xaa Xaa His His 


1 


5 


<210> 


31 


<211> 


383 


<212> 


PRT 


<213> 


Glycine &axFAD2-2 


<400> 


31 


Met Gly Ala Gly Gly Acg 


1 


5 



amino acid; Xaa at position 3 is any amino acid 



10 



15 



Glu Val Asp Pro Leu Lya Arg Val Pro Phe Glu Lys Pro Gin Phe Ser 
20 25 30 



60 



Leu Ser Gin lie Lys Lys Ala lie Pro Pro His Cys Phe Gin Arg Ser 
35 40 45 



Val Leu Arg Ser Phe Ser Tyr Val Val Tyr Asp Leu Thr He Ala Pho 
50 55 60 
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Cys Leu Tyr Tyr Val Ala Thr His Tyr Phe His Leu Leu Pro Gly Pro 
65 70 75 SO 

Leu Ser Phe Arg GXy Met Ala lie Tyr Trp Ala Val Gin Gly Cys lie 
85 90 95 

Leu Thr Gly Val Trp Val lie Ala His Glu Cys Gly His His Ala Phe 
1O0 105 110 

Ser Asp Tyr Gin Leu Leu Asp Asp lie Val Gly Leu lie Leu His Ser 
115 120 125 

Ala Leu Leu Val Pro Tyr Phe Ser Trp Lye Tyr Ser His Arg Arg His 
130 135 140 

His Sor Asm Thr Gly S«r Leu Glu Arg Asp Glu Val Phe Val Pro Lys 
145 150 155 160 

Gin Lys Ser Cys lie Lys Trp Tyr Ser Lys Tyr Leu Asn Asn Pro Pro 
165 170 175 

Gly Arg Val Leu Thr Leu Ala Val Thr Leu Thr Leu Gly Trp Pro Leu 
180 185 190 

Tyr Leu Ala Leu Asn Val Ser Gly Arg Pro Tyr Asp Arg Phe Ala Cys 
195 200 205 

His Tyr Asp Pro Tyr Gly Pro He Tyr Ser Asp Arg Glu Arg Leu Gin 
210 215 220 

He Tyr He Ser Asp Ala Gly Val Leu Ala Val Val Tyr Gly Leu Phe 
225 230 235 240 

Arg Leu Ala Met Ala Lys Gly Leu Ala Trp Val Val Cys Val Tyr Gly 
245 250 255 

Val Pro Leu Leu Val Val Asn Gly Phe Leu Val Leu He Thr Phe Leu 
260 265 270 

Gin His Thr His Pro Ala Leu Pro His Tyr Thr Ser Ser Glu Trp Asp 
275 280 285 

Trp Leu Arg Gly Ala Leu Ala Thr Val Asp Arg Asp Tyr Gly He Leu 
290 295 300 

Asn Lys Val Phe His Asn lie Thr Asp Thr His Val Ala His His Leu 
305 310 315 320 

Phe Ser Thr Met Pro His Tyr His Ala Wet Glu Ala Thr Lys Ala He 
325 330 335 

Lys Pro lie Leu Gly Glu Tyx Tyr Arg Phe Asp Glu Thr Pro Phe Val 
340 345 350 

Lys Ala Met Trp Arg Glu Ala Arg Glu Cys He Tyr Val Glu Pro Asp 
355 360 365 

Gin Ser Thr Glu Ser Lys Gly Val Phe Trp Tyr Asn Asn Lys Leu 
370 375 380 

<210> 32 
<211> 383 



- 20- 



<212> PRT 

<213> Arabidopsis thaliana FAD2 
<400> 32 

Met Gly Ala Gly Gly Arg Met Pro Val Pro Thr Ser Ser Lya LyE Ser 
15 10 15 

Glu Thr Asp Thr Thr Lys Arg Val Pro Cys Glu Lys Pro Pro Fhe Ser 
20 25 30 

Val Gly Asp Leu Lya Lys Ala lie Pro Pro His Cys Phe Lys Arg Ser 
35 40 45 

He Pro Arg Ser Phe Ser Tyr Leu He Ser Asp lie He He Ala Ser 
50 55 60 

Cys Phe Tyr Tyr Val Ala Thr Asn Tyr Phe Ser Leu Leu Pro Gin Pro 
65 70 75 80 

Leu Ser Tyr Leu Ala Trp Pro Leu Tyr Trp Ala Cys Gin Gly Cys Val 
85 90 95 

Leu. Thr Gly He Trp Val He Ala His Glu Cys Gly His His Ala Phe 
100 105 110 

Ser Asp Tyr Gin Trp Leu Asp Asp Thr Val Gly Leu Ho Phe His Ser 
115 120 125 

Phe Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Arg Arg His 
130 135 140 

His Ser Asn Thr Gly Ser Lou Glu Arg Asp Glu Val Phe Val Pro Lys 
145 150 155 160 

Gin Lys Ser Ala He Lys Trp Tyre Gly Lys Tyr Lou Asn Asn Pro Lou 
165 170 175 

Gly Arg Ho Mot Mot Leu Thr Val Gin Phe Val Leu Gly Trp Pro Leu 
180 1B5 190 

Tyr Leu Ala Phe Asn Val Ser Gly Arg Pro Tyr Asp Gly Phe Ala Cys 
195 200 205 

His Phe Phe Pro Asn Ala Pro lie Tyr Asn Asp Arg Glu Arg Leu Gin 
210 215 220 

He Tyr Leu Ser Asp Ala Gly Ho Leu Ala Val Cys Phe Gly Leu Tyr 
225 230 235 240 

Arg Tyr Ala Ala Ala Gin Gly Met Ala Ser Mot lie Cys Lou Tyr Gly 
245 250 255 

Val Pro Leu Leu He Val Asn Ala Phe Lou Val Leu He Thr Tyr Leu 
260 265 270 

Gin His Thr His pro Ser Leu Pro His Tyr Asp Ser Ser Glu Trp Asp 
275 280 2B5 

Trp Leu Arg Gly Ala Leu Ala Thr Val Asp Arg Asp Tyr Gly He Leu 
290 295 300 



Asn Lys Val Phe His Asn He Thr Asp Thr His Val Ala His His Leu 



305 



310 



-21 - 
315 



320 



Phe Ser Thr Met Pro His Tyr Asn Ala Met Glu Ala Thr Lys Ala lie 
325 330 335 

Lys Pro lie Leu Sly Asp Tyr Tyr Gin Phe Asp Gly Thr Pro Trp Tyr 
340 345 350 

v a i Ala Met Tyr Arg Glu Ala Lys Glu Cys II© Tyr Val Glu Pro. Asp 
355 360 365 

Arg Glu Gly Asp Lys Lys Gly Val Tyr Trp Tyr Asn Asn Lys Leu 
370 375 380 



<210> 33 
<2ll> 367 
<212> PRT 

<213> Glycine max FAD2-1 
<400> 33 

Met Gly Leu Ala Lys Glu Thr Thjc Met Gly Gly Arg Gly Arg Val Ala 
15 10 15 

Lys Val Glu Val Gin Gly Lys Lys Pro Lou Ser Arg Val Pro Asn Thr 
20 25 30 

Lys Pro Pro Phe Thr Val Gly Gin Leu Lys Lys Ala He Pro Pro His 
35 40 45 

Cys Phe Gin Arg Ser Leu Leu Thr Ser Phe Ser Tyr Val Val Tyr Asp 
50 55 60 

Leu Ser Phe Ala Phe He Phe Tyr He Ala Thr Thr Tyr Phe His Lou 
65 70 75 80 

Leu Pro Gin Pro Phe Ser Leu lie Ala Trp Pro lie Tyr Trp Val Leu 
B5 90 95 

Gin Gly Cys Leu Leu Thr Gly Val Trp Val lie Ala His Glu Cys Gly 
100 105 110 

His His Ala Phe Ser Lys Tyr Gin Trp Val Asp Asp Val Val Gly Leu 
115 12Q 125 

Thr Leu Hia Ser Thr Leu Leu Val Pro Tyr Phe Ser Trp Lys He Ser 
130 135 140 

His Arg Arg His His Ser Asn Thr Gly Ser Leu Asp Arg Asp Glu Val 
145 150 155 1G0 

Phe Val Pro Lys Pro Lys Ser Lys Val Ala Trp Pho Ser Lys Tyr Leu 
165 170 175 

Asn Asn Pro Leu Gly Arg Ala Val Ser Leu Leu Val Thr Leu Thr lie 
180 185 190 

Gly Trp Pro Met Tyr Leu Ala Phe Asn Val Sor Gly Arg Pro Tyr Asp 
195 200 205 



Ser Phe Ala Ser His Tyr His Pro Tyr Ala Pro He Tyr Ser Asn Arg 
210 215 220 
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Glu Arg Leu Leu lie Tyr Val Ser Asp Val Ala Leu Phe Ser Val Thr 
2ZS 230 235 240 

5 Tyr ser Leu Tyr Arg Val Ala Thar Lou Lys Gly Leu Val Trp Lou Lou 
245 250 255 



10 



Cyc Val Tyr Gly Val Pro Leu Leu He Val Asn Gly Phe Leu Val Thr 
260 265 270 

He Thr Tyr Leu Gin His Thr His Phe Ala Leu Pro His Tyr Aap Ser 

275 2B0 2B5 



Ser Glu Trp Asp Trp Lou Lys Gly Ala Lou Ala Thr Met Asp Arg Asp 
|5 290 295 300 

Tyr Gly He Leu Asn Lys Val Phe His His He Thr Asp Thr His Val 
305 310 315 320 

20 Ala. His His Leu Phe Ser Thr Mot Pro His Tyr His Ala Met Glu Ala 

325 330 335 

|lj Thr Asn Ala He Lys Pro He Leu Gly Glu Tyr Tyr Gin Phe Asp Asp 

'fi 340 345 350 

!S: 25 

i v Thr Pro Phe Tyr Lys Ala Leu Trp Arg Glu Ala Arg Glu Cys Leu Tyr 

pj; 355 360 365 

Sj: Val Glu Pro Asp Glu Gly Thr Ser Glu Lys Gly Val Tyr Trp Tyr Axg 

30 370 375 380 



Asn Ly3 Tyr 
385 



35 



<210> 34 

<211> 377 

<212> PRT 

40 <213> Bras si ca napus FAD 3 

<400> 34 

Met Val Val Ala Met Asp Gin Arg Ser Asn Ala Asn Gly Asp Glu Arg 
45 1 5 lO 15 

Phe Asp Pro Ser Ala Gin Pro Pro Phe Lys He Gly Asp II© Arg Ala 
20 25 30 

50 Ala lie Pro Lys His Cys Trp Val Lys Ser Pro Leu Arg Ser Met Ser 
35 40 45 

Tyr Val Ala Arg Asp He Phe Ala v a i Val Ala Leu Ala Val Ala Ala 
50 55 60 



55 



Val Tyr Phe Asp Ser Trp Phe Ph© Trp Pro Leu Tyr Trp Ala Ala Gin 
65 70 75 B0 



Gly Thr Leu Phe Trp Ala He Phe Val Leu Gly His Asp Cys Gly His 

60 85 90 95 

Gly Ser Phe Ser Asp He Pro Leu Leu Asn Thr Ala Val Gly His lie 
100 105 110 
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Leu His Ser Phe Xle Leu Val Pro Tyr His Gly Trp Arg lie Ser His 
115 120 125 

5 Arg Thr His His Gin Asn His Gly His Val Glu Asn Asp Glu Ser Trp 
130 135 140 



10 



Val Pro teu Pro Glu Lys Leu Tyr Lys Asn Leu Ser His Ser Thr Arg 
145 150 155 160 

Mot Leu Arg Tyr Thr val Pro Leu Pro Met Leu Ala Tyr Pro Leu Tyr 
165 170 175 



Leu Trp Tyr Arg Ser Pro Gly Lys Glu Gly Ser His Tyr Asn Pro Tyr 
15 180 185 190 

Ser Sor Leu Phe Ala Pro Ser Glu Arg Lys Leu lie Ala Thr Ser Thr 
195 200 205 

20 Thr C Y B Tr P Ser Xle Met Leu Ala Thr Leu Val Tyr Leu Ser Phe Leu 
210 215 220 

n. 

•*r Val Gly Pro Val Thr Val Leu Lys Val Tyr Gly Val Pro Tyr lie lie? 

i£ 225 230 235 240 



S: 25 



Phe Val Met Trp Leu Asp Ala Val Thr Tyr Leu His His His Gly His 
245 250 255 



Asp Asp Lys Leu Pro Trp Tyr Arg Gly Lys Glu Trp Ser Tyr Leu Arg 
30 260 265 270 

Gly Gly Leu Thr Thr He Asp Arg Asp Tyr Gly He Phe Asn Asn He 
275 260 285 

35 His His Asp lie Gly Thr His val Xle His His Lou Phe Pro Gin lie 
290 295 300 

r^y His Tyr His Lea Val Asp Ala Thr Lys Ser Ala Lys His Val Leu 

305 310 315 



B 40 



320 

Gly Arg Tyr Tyr Arg Glu Pro Lys Thr Ser Gly Ala lie Pro lie His 
325 330 335 



Leu Val Glu Ser Leu Val Ala Ser lie Lys Lys Asp His Tyr Val Ser 
45 3 4 <> 345 350 

Asp Thr Gly Asp lie Val Phe Tyr Glu Thr Asp Pro Asp Leu Tyr Val 

355 360 365 

50 Tyr Ala Ser Asp Lys Ser Lys lie Asn 
370 375 



<210> 35 

55 <211> 424 

<212> PRT 

<2l3> Glycinemax FAD 6 



60 



<400> 35 

Met Ala Cys Thr Leu Ala A3p Ser Leu Leu Leu Phe Lys Gly Ser Tyr 
1 5 10 is 
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Gln Lys Pro Val Leu Arg Arg Asp lie Ala Ala Axg Tyr Ser Pro Gly 
20 25 30 

lie Phe Ser Leu Asn Ser Asn Gly Leu He Gin Lys Arg Phe Axg Arg 
5 35 40 45 

Gin Arg Asn Phe Val Thr Arg Asn Lys Val Thr Val lie His Ala v a l 
50 55 60 

IQ Ala He Fro Val Gin Pro Ala Pro Val Glu Ser Ala Glu Tyr Arg Lys 
65 70 75 80 



15 



30 



45 



60 



Gin Leu Ala Glu Asp Tyr Gly phe Arg Gin Val Gly Glu Pro Leu Ser 
85 90 95 

Asp Aap Val Thr Leu Lys Asp Val He Asn Pro Leu Pro Lys Glu Val 
100 105 HO 



Phe Glu He Asp Asp v a i Lys Ala Trp Lys Ser Val Leu lie Ser Val 
20 120 125 

Thr Ser Tyr Ala Leu Gly Leu Phe Met He Ser Lys Ala Pro Trp Tyr 
130 135 140 

25 Leu Leu Pro Leu Ala Trp Val Trp Thr Gly Thr Ala tie Thr Gly Phe 

145 150 155 160 



Phe Val lie Gly His Asp Cys Ala His Arg Ser Phe Ser Ser Asn Lys 

165 170 175 

Leu Val Glu Asp He Val Gly Thr Leu Ala Phe Met Pro Leu lie Tyr 
190 185 190 



Pro Tyr Glu Pro Trp Arg Phe Lys His Asp Arg His His Ala Lys Thr 
35 195 200 205 

Asn Met Leu Arg Glu Asp Thr Ala Trp His Pro Val Trp Lys Asp Glu 
210 215 220 

40 PHe Glu Ser Thr Pro Leu Leu Arg Lys Ala He He Tyr Gly Tyr Gly 
225 230 235 240 



Pro Phe Arg Cys Trp Met Ser He Ala Hi* Trp Leu Mot Trp His Phe 
245 250 255 

Asp Leu Lys Lys Phe Arg Pro Ser Glu Val Pro Arg Val Lys He Ser 
260 265 270 



Leu Ala Cys Val Phe Ala Phe He Ala He Gly Trp Pro Leu He He 

50 275 280 2B5 

Tyr Lys Thr Gly He Met Gly Trp He Lys Phe Trp Leu Met Pro Trp 

290 29S 300 

55 Lou Gly Tyr His Ph« T*rp Met set Thr Phe Thr Met Val His His Thr 

305 310 315 320 



Ala Pro Tyr He Pro Phe Lys Tyr Ser Glu Glu Trp Asn Arg Ala Gin 
325 330 335 

Ala Gin Leu Asn Gly Thr Val His Cys Asp Tyr Pro Lys Trp He Glu 
3*0 345 3S0 



Ho Le\> Cya His Asp 
355 

Arg lie Pro Ser Tyr 

5 370 

Asn Trp Gly Gin Xyr* 
385 

10 Lys Thr lie Met Thr 

405 

Cya Cys Levt Acg Axrg 
420 

15 



lid Asn Val His lie 
360 

Asn Leu Arg Ala Ala 

375 

Leu Aan Glu Ala Sdr 
390 

Val Cys Gin v a l Tyr 
410 

Thr Cys Pro 
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Pro His His Xle Ser Pro 
365 

His Lys Ser Leu Gin Glu 

390 

Trp Asn Trp Ax-g Leu Met: 
395 400 

Asp Lys Glu Lys Ser Leu 
415 



III 

si 
m 




en 



